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Abstract
© 2017 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim Polarized-light optical microscopy
(POM) is applied for investigation of homogeneous crystal nucleation in polymers, using the
advantage of precise control of the nucleation pathway by application of fast scanning chip
calorimetry (FSC). In the first part of this paper, homogeneous crystal nucleation in glassy poly
(l-lactic acid) (PLLA) employing Tammann's two-stage crystal  nuclei-development method is
highlighted. PLLA samples of different nucleation history are prepared in an FSC, and then POM
micrographs are studied regarding the effect of time and temperature of annealing the glass on
the number of spherulites, which developed in the growth-stage at higher temperature. The
obtained images provide ultimate evidence about  the validity  of  Tammann's  approach for
obtaining information about the kinetics of homogeneous crystal nucleation using calorimetry,
when quantifying the number of nuclei by the enthalpy of crystallization during their growth to
crystals in the development stage. In the second part of this study, information about the
semicrystalline  morphology  of  samples  of  poly(butylene  terephthalate)  and  polyamide  66
crystallized at different supercooling using FSC is presented. POM analysis confirms the origin of
the frequently observed bimodal temperature-dependence of the crystallization rate as being
caused  by  different  mechanisms  of  crystal  nucleation,  resulting  in  qualitatively  different
structures.
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